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[0 0 0 1] 
[0 0 0 2] 

(C.N. Chaneeb. Gene, 189-196. 55(1987)). 



1 



ffiliE$f 2 0 0 0 - 3 0 0 
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<y ye«*«Wi (K.H.PainSS. 2 «" 
Z78UW) ^^;V*-7x75-«» • r«MJ7*-**< 

'« y . -•«* 0 , * - *^ > - 1 ***** < 

[0 0 0 3] 

«ILa (*.;«~k> 

tTIHF-lA 2 3 *»"*»^ 

[0 0 0 4] 

ccw*^«-««»«™ ^ 1 ° id Proge " itor ^' ' 

ory Factor) -! 4 2 3 fflS fi*^«<*»««««l^WS 
«ofe*S*> MPIF-1A2 3 &««.aT*-CK.«Co c JBb^ 

o 

[0 0 0 5] 

(2) «»«- mm - * 

2 ffiSE# 2000-300498 
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0) mj*yfcffi®ntfmwtMT*&z>±m (2) mm^m, 

(4) &mtz&tc#v<7?- b*o)%?zmmmm£itwM'&®.T:&2>±m ( 

1) mm^m. 

[0 0 0 6] 

^is^-rsjKu^^ K£ LTti, is«# : i *e*i>a*i*T$ ^ 

$J0. 5~20^, «J:y#*b<tt#?j0. 5~2#) T?&5CIfc##*UVA#, 

3 &IiE4$2 000-300498 
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IH»#ft8ilW?Stt («k #MSS^Mk«if!l^tt^i:*) ©&4£©$I£», 

ftOHm (iAil J. Exp. Med., 185, 1163-1172(1997) }CfE^©#&) 
[0 0 0 7] 

#J#-5f : lT?**5S*l<57 5^g»S?!ItCl*feH:2fl«± (#*L<Bu 1-3 

tftii!»Lfc7 5yiMm ®K#l#-£: lT?*fcS*iS73 7lMBJ»J#©l*fc 
tt2«0Lh (#*L<Wu l~3 0ilS, J:Uff*Kttl~10jBgE $ 

It It® * *i h Z Mfr&t) -ft fc 7 ^ J WMM ta * %> # U * ^ K ft £ % ffl v \ & 

tl£>o 

[0 0 0 8] 

U^^Ktt, C*»#SMt*/b2K*5';i/3£ (-COOH) S/l/ 
-K-COO") C*JB#7S K (-CONH 2 ) Sfettl^ ( 

-COOR) T'feoT%<kV\ 
rzt'XXfMCfeWSRillTIl *f-;K x^;k n-^Dtf;b 

, >f v^ntf;v : fob<»n-^;i/^if©c 1 _ 6 7^^;i/S> ^liil istuK 
>^;k */#n^*^fc£©Cg_ 8 S/*n7/i/3f/i>£, flJAtf. 7i-;k a 

-/I/- C 1 _ 2 7^ i lr/I'3£%J b < » a — f 7^)1*3- H<D a -±y^fl/- C j_ 2 

7;i/^;i/S^i:*©c 7 _ 14 75;i/^r;i/S©if*\ gpjflxa-f /i/i:0TiH,;B3*is 

4 ffif££4#2 000-300498 
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6 ™*^,*J;/ C ® fi ***** T*** ftlf<BC 

"•^•WMtt. —oh -coo 

[0 0 0 9] 

ffilE#2 000-3004 



ft¥ l 1 - 0 0 1 8 4 



• ^ 9 n d (J Sambrook et al., Cold bprmg n 
yV (Mo.ac.ar CI— ) ^ »• S ±ft> ^ 

h Press, 198a; kpDix w '' J1A — -^^.a, 



DHA«H«««» C» PP ed *,I«WM-M* 

) ) . »„,an t «-K (SW* (*) ) ***«*^ *» tW} . W « t 

[00113 oo RR3 2 5 PUC12, P UCl3fc 

PBR322, PBR3 2 5, 

y m3x«* 9 O 0 0 - 



ajfiE#2 0 0 0- 3 0 0 4 9 8 
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Am p'tlUg^S £) , **V>f (JKT. Neofcfc 

G4 1 8 Bit) ^tf&fcf&tl*. 

MtLTkL Mill x^xy fc7H8&£jW§v>6>*i<& 0 
ii/x'Jt 7 JB8©JWMIfc LTfi, iJ/iUt7'3"J (Escherichia col i 
) K 1 2 • DH 1 [-7ni/-V>?X ■*? • ■J-S/a}-^ • 7*f5- • * 
^ -f • if X>W X • • if • a-I7X- (Proc. Natl. Acad. Sci. US 

A) , 6 0|, 1 6 0(1 9 6 8)], J M 1 0 3 (5? # ^ 1/ y V - T */ *j X • U 
if-3\ (Nucleic Acids Research) , 9#, 309(1981)], JA221 
C^'-V-t-^/ • • U^-z.^- - A-i $TU V— (Journal of Molecular Bio 
logy) ), 12 0i, 517(1978)), HB101 • iff • *E 

• A>f *nS?~, 4 1i, 4 5 9 (1 9 6 9)] , C 6 0 0 C^x*^ 
4V>7 7^ (Genetics) , 3 9#, 4 4 0(1 9 5 4)) £ t*#JS ^ b*l£„ 
[0 0 12] 

• • y*^- • tf^ • if>fx>^X • • if • n.-xxx~ ( 

# Proc. Natl. Acad. Sci. USA) , 6 9#, 2 1 1 0 ( 1 9 7 2 )■*>*;- > (Gen 
e) , 17|, 1 0 7 (I 9 8 2)&¥izmM<Dljmzm?Tfite?Z.£tfT*gZ> 

;i/ • S/x^-r^ (Molecular & General Genetics) , 1 6 8i, 1 1 1( 

i 9 7 9 )&^cf3ig®#&tc^Tftfce> ::£#T*£ So 

7 m$E#2 000-300498 



1 1 - 0 0 1 8 4 



xj/iUtyii^itsMiiiLTit 01*. tf, JOm-*, *if§ 

;»8:£tfM9lgfi8 (49- (Miller), • ■ x#*^y * >y 

• >f > • ^El/^pav— • i/x^'T'Y y 9 X (Journal of Experiments in Holecu 
lar Genetics) , 4 3 1 —4 3 3, Cold Spring Harbor Laboratory, New York 
1 9 7 2) ##4LV\, 3i»Ci&SIK:J:y^ , n j E-*-S:«fS|SJ:<||^"&6feA 

. Hi^Xi'x'JtTll©*^ «*tt»ff*&l 5~4 S1CTf#&3~2 4l$ 
[0 0 13] 

±E***^e>*»W©!KU^yf : F«:4)'li-3mi!"tStCH:, «xtl TIB© 
fe if ic J: o T Kft % m m I fe © 5 > 3§>i>#it ^ 5 & IZ j: y # U * 7° 

o 

£#&&©#*• wm&zmmzmfr&b^Ttft£ozttfT:isz>, z 

a*f& R^saa, y^sasu fc«fctfsDs-jK'j7*u;i/7$ F>tf 
^mA»»as*if©±tut^«©^«:3pJfflts*& jx-y&mtrwrhr 

8 fflf£# 2000-300498 
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[0 0 14] 

>, ^hy^x r;i/^r-;i/x> K^^^-if, ^nf>f y*i— uttx 

[0 0 15] 

H.PainH. 245-279(1995). $/a^U 7 x 79 - ^JUSCCMSftfc&fc! 

|g^fiK©fc«>lc$ftttft, 3Mfc»^aH^**&ffi^S£i:tfffl3i£S. MM 

x# y-;],, *fctti/;*7 t 7S>£^-;*£Lfc%©#ai*tf' &ti«. 
*»W©^y^^Kttfil^li, ( 1 ) ±ga©#* • »8i«tc. (2) |J7*- 
>£*©#£, (3) |J7*-^ V^fcHftlc, (5) sKU^ 

9 2 000-300498J 
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«*r*i ^ l± 1-1000 jiM SbMJ* 

9 6*53. 57*-^^®** 

[0 0 16] vr^^^^">*^ 

B/ « 6 ic«F*b<tti-io ^ t *;*^ ki ; ttt , film**** 

^ 100 „ s 6C »*b<BO.i~io « 

0.01-1000 *ff*l,<*0. ffiEW2 0O 0 - 3 0 0 4 9 
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•"N*,^„ i>ftM ^ *" 0 8 1 2 8 5 ********* 
MM. ffft* A^itm mm** *■**"*•'* 



[0017] 



D N A _» 

c DN A . ftftjft^ ^ ^ y ^ ^ 

A •• 7f-> 

T : y 

G . ?y- y 

RNA vtf®m 

d ATP . -r^.^. x ^ _ 
d T T P _ 

d G T P :^^ry^>=y >a 

d CTP . s , _ 

Tp : J y 

EDTA 

TO 0 l 8] 

1 1 



ffilE#2 0 0 0-3 0 0 4 9 



8 



4f 3p i 1-001 84 



Ala 


: y=y-y 


V a 1 


: nyy 


Leu 


: o>f t/y 


lie 


: 4 y n-f i/y 


Ser 


-feu y 


Thr 


: ^i/tf-y 


C y s 


: 1/7*7- 4 y 


Met 


:*^:*-> 


G 1 u 


: >f)V% ^ yW. 


Asp 


: rxrt5*fywi 


L y s 


: y *Jy 


Arg 


:7ji$-y 


His 


:KX**Jy 


P h e 


: 7iljl/77-> 


Tyr 


: ^ 0 */ > 


Trp 




Pro 




A s n 


: 7Zrt?*ry 


Gin 


: > 



[0 0 1 9] 

m?m% : 1 3 

#&1g©MPIF-lA2307$ 7IMB*!lfc^1". 

[|B?!I#^ : 3 ) 
CS^*-^ : 4 ] 
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[0 0 2 0] 

IB4©tMMfl Tfl&tlfe^Jt*g^#x2/xy fc7 3'J (Escherichia col i 
)MM2 9 4 (DE3)/pTCIH23-MPIFlit «10^11|2 
4 Hsb^jlM^X^M^^^X^XllMW^m (N I BH) 
FERM BP-658 2£LT, WlO^l 0 £ 2 7 Btt&WHiSA • »» 
W28/?T (I FO) lC*ffi#£I FO 16 2 1 2 fcLTffftaftT^S. 
[0 0 2 1] 

^l/^Fa^- • ?o-->4f (Molecular cloning) jCffi«3*VC^S#Sc 

[0 0 2 2] 
##M 1 MPIF-1 A23»3a«E©=BIS5 

J&RttMPIF-lOfciiae^S:, t hgffllcDNA^-f ^9 U - (Quick-Clone, CLO 
NTECHfttg) i*;, «3i3te-?-©±«EtC»«LTNde IfHWflJ&XtfBW&n K> S 
f#o:/5-f V- 1 (5' -CATATGCGGG TCACAAAAGA TGCAGAGACA GAG ; g2#I## : 2 
) . Xtf«F»3K>T«K:»S!LTBa« HI«»r»ffiS:»o^9>fv2 (5'-CATAT 
# GGGACAGATTCCATGCTACTAGTGCTGA ; @E^!I## : 3) £/BVnT, PCR-e^flsLfc, PCR 
JCfcyifMBbfcS^fS:* TA original cloning kit (-Otf-f hDi?x>ttl 
) £m^TpCR2.1^?#-£^U pCR2.1/MPIF-l&fBKLfc. £*l£;*;fl§®J 

«SM*8:jBiRl/fc. pCR2.1/MPIF-lfe^-r*^Jt«ift#S«flL, QIAprepB Min 
iprep kit (3P7>!f>*±$g) &;g^TpCR2.1/MPIF-l£f§igbfc. 
J*J»#HPIF-1© N *^23f@© T$jm*X& $ it &MPIF-1 A 23©*Ri»6{-fttpC 
R2.1/MPIF-U yPCRtCj:oT^#Lfe. )*J»#MPIF-l©24#B©Asp&3- Kt - 
6«e-f©±«SK:»«bTHde I««rtt&;fttfM#3 K>*#^5-f V- 3 (5 
'-CATATGCGGG TCACAAAAGA TGCAGAGACA GAG ; ffi#l## : 4) fttf^5>f , e-24 
JB^TPCRKJ: UMPIF-1 A23©^jtst^?:itill| bfc, PCRK J: 'J iHttUfcfcfc 

1 3 &£E#2 000-300498 
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TA original cloning kit (-f hD^i>ft$) £ffl^TpCR2.1^ 

*#-lCiiif£L, PCR2.1/ d23-MPIFl£#igL£o £ tl^MM JM1091C^A U 

fz. PCR2.1/ d23-MPIFll:*-t-§^K^m#:5:^#b, QIAprepS Miniprep kit 
(*7>f>$±m) £JB^TpCR2.1/ d23-MPIFll:p|?Lfc 0 
MPIF-1A230M^57.^ K&#T©<fc ? Mf^bfe. pBR322£Nde IT*i?J$K T 
4 DNA7KU*:7-if (DNA Blunting kit, S?@^^^±S) X^^mitb 
, SgMt§>lCiot, Nde IEOTfi5:^$iifepBRdesNde|:#SgLfc 0 
pET3c£Bgl II - Eco RVT'^Srl/, 5&0.26kbp<D$T# £ Lfc#. T4 DNAjKU 
^ *5-1?T*^£¥?fttU pBRdesNdeOSca 1$t#£j£^LT, PBR/T7 desNde 
S#ilfc„ gP^#MW^M^A (Quick Change, STRATAGENEftSg) tC«fc 

»J, pBR322<Z>Bam HIfg|$3|5&£ftM3l*fcpBR322desBam£#§gLfc < , pBR322desB 
am0Sph I - Eco RV$T#£pBR/T7 desNde0Sph I - Eco RVErtft^bT, f" 
hv-y-^^U^WS^m^^^-pTCII^^Lfcc PCR2.1/ d23-MPIFl£Nde I 
AtfBam mX^mbXrifU-T.nn.^m^n^ ®2M b P CDMPIF-lA23«jtit 
£^£QIAquick Spin Purification Kit (*7>fy$±m £/B^T£HIifcLfc 
o 2g3K##-pTCII£Nde I&tfBam MXtyffiLXT fitt 

IH^iC^4.6 kb P ©;t> KSrEHKbko MPIF-1 LZZW-fk^tettim^V Z -pT 
0 CIKDNde I- Bam M^t^Mhtz.^ :*S§®JM109lC^ALTf- h^lM 9 U 

>U FpTCII/ d23-MPIFlt tfc. 

30PTCII/ d23-MPIFl£A-J§ffiMM294(DE3)}C^ALT, fh?t>f i"J>»f t 
JBfMK#M*&jWRU MPIF-1 A 23»3S«cMM294(DE3)/ pTCIId23-MPIFl£Jfc*#L 
fc. 

[0 0 2 3] 
#3*1*2 MPIF-1 A 23»38«!<Z)«HI 

##$U Tf<Se>tlfcMPIF-lA235S3St*M1294(DE3)/ pTCIId23-MPIFl£l0mg/L©T- 

A) 1U * h;p-T?3(rci6l$fiig*L.feo mbhtz.mmW.t2W v 

1 4 HilE# 2000-300498 
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5.S. ng/L »«>., y:^, Wj(f „ h ^/* K 

OPTO) ™ 0 « 2Wa3 o^ moo ^ |;() _ 
«»W»ll««.lilW«tl!«ttfi f 

^m*M«*»Mil7\\ S#620 g 
[0 0 2 4] 
#%W 3 HPIF-1 A 23<z>|fH 

##M2T- W& n fe .« 65 . C6S . lo25 EDTA *£ & „, „ Iris _ Hcl (p „ 
- ±*S«*U *fA#£«f- -m*,*.,-™ 

,,.„„„ (PH7.5J&130 .LJo*. aA*S»*u jg^m 

ooooo rp .. t ^ m^±mm i* .l C2 * m a * ei 

) T¥«L feTSKgel SP-5P W5A (2 . 15 c „ , „ c ._ 
•"H^.W SP- SP „ 9AS . , 5 

15 W2 0 00-3 004 
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£150 aH mti- h U 9 A£-£fr50 ■]!»«■*- h U 9 (pH 5.8) 

-ffcUfc Sephacryl S100HR^j9A (4.4 cm x 47.3 cm, 77->t A7 
/Wtf-r^ft) CJ:y^aiilS:fTV\ HPIF-1A23»SIS149 mg£#fc 0 
MPIF-lA23(DSDS-rf<U 7? >J ;i/7^ K«ft»»©JSftl:BI 1 tCa*"t. MPIF-1A23 
»fSa:fe4%f : *y y 3-^/KS:*tf6Na[K^110T:» 24&tJf48l*ra»ffii»*^jK 
£*?V\ T^y^^lt (H&L-8 5 0 OAAmino Acid Analyzer) fcfflVNT 
7^;i«^ttfe. m K^3*i£J:3£cDNA&^ie?!lfr^ 

#3^«« 3 T'iBSLAcMPIF-l /KiffilfS 



amino 
acid 


MP1F-1 A23 

mmm 


J8£tt 


Asx 


7 


6.8 


Thr 


6 


6.0 


Ser 


8 


7.4 


Glx 


5 


5.0 


Pro 


4 


3.8 


Gly 


2 


2.0 


Ala 


3 


3.0 


Val 


3 


2.8 


Met 


3 


2.9 


He 


4 


3.7 


Leu 


5 


5.1 


Tyr 


2 


2.0 


Phe 


4 


3.8 


... L Y S 


7 


6.7 


His 


1 


1.0 


Arg 


7 


6.9 



Ser, Thr&OhrKlftJf 



i/^fAX ^7^4 7 7 A) £fflV\T&£bfc. 3t 2 iCj^StlS J: 



1 6 
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i_ 

2_ 

3_ 

4 

_ 5 
6 
7 

_ 9 

10 



PIH* 



Met (42*1 
Aspf 37Q^ 
^Arai2092_ 

His( lPi ? 
Ala( 28^ 
_Thrfli7^ 
Serf 7ft } 
Ala(144y 



MPIF-IA23 



Met 

- As P 
Arq 

_ Phe 
His 
Ala 
Thr 
Ser 
Ala 

Asp 



fO 0 2 5] 

«MH MKF-1A28 *SM«M^ CJi4WSft 

**«3T-«#t£ MPIF-1A23S-0 1 n« , , 

^ ac-ee* 150 mM ffe-fp Kii a; *• >^a. r- -ri^iTc^erfT 
.... . **^*' J *«*y#l»«*6»t.Jm>.* 



<=ia«»l,fe«, 10 "L©10XFBS-IID«C*»( fc* ,„ ^ 

* 0000 - *,«,oo„ c n s/ „u-^r 

icioj;fbs-i»di(ic!Bsl. ?.>-ui , ,~ . e "«/-L^4* i , 



1 7 



ffisl#2 0 0 0-3 0 0 



Sftsf. l 1 - 0 0 1 8 4 



Bit CO, 7% 0 2 TT'7HW«*tt. x*til«n»U = 

t . W ,A B »*WMC« i -« tl « t, ' T,,F - Ua, * W 

1*44%. 1 ng/mLT-52% t LPP-CFCnO^-ro*fiS;&»iWbfe. 

MM 2 0 0 MP 2 IF-1 A 23 *Stt*«> N *SST 5 ^ MMUMUC i * tfitttt 
♦WS^L* iPIF-lA^S 25 , 

»* * 

« 1S 0 « »M- 1- >J ^ AS*O50 *M»- f 'J » A*« <* 5 - 8) T ' ¥ 
Septal M *W (3.2 X45c„. ryMWr^^W* 

;*««« <ph 5.8, -cwHt^ (3 - z x4s <*• 7 : 

»«>*B« eo mibo * b 'J 9i.**wo mmmr v < 

, _ ^ T ^ t rM-RPWii5^ (2.15x15 cm, SiV — 

» wtf V >) V A***" *M»- h 'J * w 5 - 8) H 

i-Ua-i 16/60 S»perde* 75*5A (2.6 c. * 60 c. 7^^7T^TA 

18 ffi|iE«F2 0 00-3 0 0 4 9 8 
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-Y^-^^tt) K<kytf/l/aiil£:4TV\ N5fc«>l^^-->€:BSE*bfeMPIF-lA23 (D 
es-Met MPIF-1A23) WWlffu 8.5 mgZmtcc Des-Met MPIF-1 A233|#$g.a 8:4%^ 

y^fflf (BfiL- 8 5 0 0 AAmino Acid Analyzer) ?:ffl^T7$;iM 
SrStJfeLfc. *3»cwSti*i:fe»;, cDNA S»I^e>^8Sft« 

1*3] 

HS£0il2Ti)ISiUfcDes-Met.MPIF-l A23©75 /g?ffil£ 



amino 
acid 


MPIF-1 A 23 




Asx 


7 


7.2 


Thr 


6 


5.4 


Ser 


a 


8.3 


Glx 


5 


5.0 


Pro 


4 


3.6 


Gly 


2 


2.1 


Ala 


3 


2.9 


Val 


3 


3.0 


Met 


3 


2.0 


lie 


4 


3.7 


Leu 


5 


5.2 


Tyr 


2 


2.0 


Plie 


4 


3.9 


Lys 


7 


6.9 


His 


1 


1.1 


Arq 


7 


6.8 



Ser. ThrJiOhrJC^Wf 
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[*4] 

m%m2T-m$a,rciks-m mpif-i mz<on^ts. smmm 





(pact) 


MPIF-I A 23 


1 


Asp(272) 


Met 


2 


Arq(238) 


Asp 


3 


Phe(390) 


Arq 


4 


His( 81) 


Phe 


5 


Ala (193) 


His 


6 


Thr( 71) 


Ala 


7 


Serf 49) 


Thr 


8 


Ala( 55) 


Ser 


9 


Asp( 51) 


Ala 


10 




Asp 



0 PTHt:7x=— ^^k^K > 

lraiol ^ffi^T^ <&?f ofc. 

y WIHL/feDes-IIet MPIF-1 A23&##M3 T?##bfc?Sttfc*i3ittr©MPIF-l A 23 

ofco THP-lil (ATCC, TIB-202) £5 x 10 6 M/mUC^-&«fc 3 JCl-MttLft 
A £*tfMG8«r«[ ( Modified Gey' s Buffer) ICMHBU &3fe*Ba*3l 
# Fura PE3/AM (jfaftMlift) £ 2 ft £ «fc ? Kit!*., 37^C 7? 3 0 #W## L 

x 10 6 jjfflJ^/ / mLiC&£<J:e>fC?iMU 967^1/- MC 100 /il/fOtft&U ## 
#|3 }C£V^^#bfcMPIF-lA23&aLLfBT^#LfeDes-Met MPIF-1 A23£8s#& 

<fc tJMlfcDes-M MPIF-lA23T*tt###J3T*ir#b£?S1M^3lM0 

MPIF-lA23(Cjt^«^?Stt#Kft 
[0 0 2 7] 

2 0 HilE# 2000-300498- 
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[0 0 2 8] 
1] 

SB^ICDSS : 7 7 

Met Asp Arg Phe His Ala Thr Ser Ala Asp Cys Cys He Ser Tyr Thr 

1 5 10 15 

Pro Arg Ser He Pro Cys Ser Leu Leu Glu Ser Tyr Phe Glu Thr Asn 

20 25 30 

Ser Glu Cys Ser Lys Pro Gly Val He Phe Leu Thr Lys Lys Gly Arg 

35 40 45 

Arg Phe Cys Ala Asn Pro Ser Asp Lys Gin Val Gin Val Cys Met Arg 

50 55 60 

Met Leu Lys Leu Asp Thr Arg He Lys Thr Arg Lys Asn 
65 70 75 

[0 0 2 9] 
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